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Abstract. Behaviour patterns specific to children pose them at greater risk of environmental hazards than adults. Ergonomics 
is the science of matching human interaction with the proximate environment. Conventionally ergonomic principles were ap-
plied on adult work places to ensure safety of the working environment. With emerging scientific evidence, school environ-
ments are being a focus to apply ergonomic principles. Children spend more time within schools during critical developmental 
stages of their life. Everybody feels that the schools are safe places, but they are not. A multitude of ergonomic hazards have 
been identified in school settings. Widespread mismatches between anthropometry and school furniture, heavy schoolbag car-
riage and unhealthy bag behaviour are significant. Negative effects range from general tiredness, musculoskeletal pains, spinal 
deviations, shoulder level shifts, injuries and psychological disturbances. There are fragmented efforts to widen ergonomic 
concepts to health care professionals and other stakeholders of child health. Addressing ergonomic issues will ensure that chil-
dren, the future productive generation contributing to economic growth and development of a country, are provided with op-
portunities in a healthy environment. This paper emphasizes the need for a concerted effort on widening the scope of ergonom-
ics to cater for the evolving demand.  
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1.  Introduction 

Children are not smaller versions of adults. Behav-
iour patterns specific to children pose them at greater 
risk of environmental hazards than adults. Investing 
in children's health is a valuable economic invest-
ment [1]. 

Ergonomics is the science of matching human in-
teraction with the proximate environment. Conven-
tionally ergonomic principles were applied on adult 
work places to ensure safety of the working envi-
ronment. With emerging scientific evidence, child 
environments are being a focus to apply ergonomic 
principles.  

The school environment has a strong impact on 
children's health since they spend much of the day-
time within schools during critical developmental 
stages of their life. Everybody feels that the schools 
are safe places, but they are not. Distinct behaviour 
patterns of children pose them at greater risk of envi-
ronmental hazards than adults. In fact, the school is 
the working place of children. 

Even with the continuing revelations of ergonomic 
risks and negative health consequences, ergonomic 
concepts have not yet reached majority of health care 
professionals and other stakeholders of child health. 
The International Ergonomic Association is commit-
ted to elaborate and advance ergonomics science and 
practice, and to improve the quality of life by ex-
panding its scope of application and contribution to 
society. There are fragmented efforts in few countries 
addressing the ergonomic demand of children. Even 
the recently published World Health Organization 
(WHO) Guidance and Resources for Establishing on 
Children’s Environmental Health Centres does not 
include ergonomic hazards [2]. 

There is an unmet need of widening the scope of 
ergonomics as well as health sector (both curative 
and preventive) contribution to cater for the child 
ergonomic issues. 

 
 

2.  Emerging global evidence 

Evidence pool of ergonomics of children is widen-
ing. A multitude of ergonomic hazards have been 
identified in school settings. The issues include in-
compatibilities of immediate environmental parame-
ters such as the seating, desk, carriage of school 
books, position of the blackboard and the surround-
ing atmosphere (lighting, sounds, vibration and venti-
lation) with child human factors. Research evidence 
shows widespread mismatches between student body 
sizes and desks and chairs. Heavy schoolbag carriage 
and unhealthy bag behaviour are significant. The 
negative effects range from general tiredness, muscu-
loskeletal pains, spinal deviations, shoulder level 
shifts, injuries and even psychological disturbances 
[3-6] 

3. Widening the scope of ergonomics 

Traditional ergonomics focused mainly on adult 
environments especially in factories, office environ-
ments and other work places. Introduction of ergo-
nomics at the school, the “work place” of children, is 
no exception to this. School has identified as an ef-
fective setting for health promotion. With the intro-
duction of “Health Promoting Schools”, WHO has 

provided an opportunity to ensure a safe environment 
for school children. With a classical ergonomic ap-
proach, solutions to health and safety problems in the 
school environments could be addressed with an un-
derstanding of the interaction between children and 
ergonomic parameters. This will ensure that the 
school environment is safe for its working population 
–the children. Success stories are numerous in the 
integration of ergonomics in school health promotion. 

 
Many initiatives are underway addressing child er-

gonomic issues. Several industrially developed coun-
tries have focused on ergonomics in school environ-
ments [7-12]. In addition to addressing micro-
ergonomics issues such as mismatch between student 
body sizes and their desks and chairs, the schoolbag 
carriage and the musculoskeletal disorder prevalence, 
they are now focusing on macro-ergonomic issues 
[11]. Although there is a big question mark on how to 
translate such lesions in to practice in other countries, 
especially in resource-poor contexts,  a few develop-
ing countries have contemplated on addressing even 
micro-ergonomics issues [13]. More than two thirds 
of the children in the world live in developing coun-
tries and they are the most at risk population on envi-
ronmental hazards. Children in industrially develop-
ing countries may carry a disproportionately heavy 
share of the morbidity due to mismatched ergonom-
ics. 
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Role of health providers in ergonomics for chil-
dren is of paramount importance. Usually health pro-
fessionals take the lead role in initiating programs on 
environmental healt, only because lack of expertise 
in non-health stake holders. A mechanism to bring all 
agencies addressing various parameters of child er-
gonomic issues has to be worked out. Health care 
professionals and other stakeholders of child health 
have to update their knowledge on ergonomic risks 
of children and consequences to model clinical man-
agement protocols and prevention.Usually non-health 
partners fail to synchronize with pace of the health-
care system. A mapping of probable stake holders 
would be beneficial. Then comes the ownership issue 
–health-led vs non-health-led. These issues have fun-
damental implications on funding, implementation 
and sustainability of school ergonomic promoting 
programs in any context. 

4. Available entry-points 

There are ample entry points with which integra-
tion of ergonomics in child environmental settings 
could be made a reality. WHO is also creating net-
works and alliances for the successful implementa-
tion of health-promoting schools concept[14]. 

 
The International Ergonomic Association (IEA) 

can assume the lead role in a world-wide collabora-
tive initiative to concentrate on this issue with the 
leading stakeholders. In a context of addressing mac-
ro-ergonomic issues in ergonomics in schools [11], 
an IEA lead effort could cover wider aspects of mac-
ro-ergonomics such as learning environments, ergo-
nomics pedagogy and curriculum content/structure at 
national levels in liaison with both Ministries of Edu-
cation and Health. As such exploration in to such 
opportunities and effective partnership building will 
undoubtedly help in the improvement of ergonomics 
in child environments in the entire world. WHO, 
World Bank, UNICEF, United Nations Educational, 
Scientific and Cultural Organization (UNESCO), 
Education Development Center, Partnership for 
Child Development and Education International in 
partnership have launched an initiative to ensure that 
positive changes in a school’s physical environment 
are supported, reinforced and sustained. 

Partnership formation with leading organizations 
concerned with child health would be a starting point 
followed up with role identification and funding. 

5. Discussion 

Ergonomics optimise human well-being and over-
all system performance. School system will undoubt-
edly revolutionize with incorporation of ergonomics 
in health promotion strategies. Facilitation of organ-
izational structure for the empowerment of school 
children to act in and promote healthy ways will en-
sure a productive future generations. A multi-prong 
action is required to ensure ergonomically safer envi-
ronments for children worldwide. It necessitates con-
certed efforts of both international and national level 
stakeholders of child health using strategies that are 
feasible and available, capitalizing on existing 
frameworks and infrastructure and innovative ap-
proaches. 

Addressing ergonomic hazards in educational set-
tings will ensure that children, the future productive 
generation contributing to economic growth and de-
velopment of a country, are provided with opportuni-
ties for education in a healthy environment. 
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